Introduction: Tobacco usage in different forms is the single most common etiological factor responsible for oral cancers. The aim of the present study was to record various mucosal lesions associated with tobacco usage and to ascertain the prevalence of dysplasia in them by histopathological evaluation and to compare the extent of dysplastic features seen among patients associated with a habit of smoked and smokeless form of tobacco.
INTRODUCTION
'From a short pleasure can come a long repentance'.
Tobacco has been variously hailed as a gift from the gods, a miraculous cure-all of life's physical ills, a solace to the lonely soldier or sailor, a filthy habit, a corrupting addiction and the greatest disease producing products known to man. 1 The open fact is 'Tobacco kills'; killing more than 4 million people each year. It was estimated that 4.9 million people died of tobacco related illness in the year 2000 and by 2020 that figure will rise to 10 million deaths per year, 70% of which will be in the developing countries. The mouth is among the principal sites in which pathologic conditions have been associated with the smoking habit. A variety of oral mucosal changes attributable to the use of tobacco are observed in approximately 50% of tobacco users. At the clinical level these mucosal changes may include alteration in color, texture and contour; at the histological levelinflammation, vacuolization, epithelial atrophy, acanthosis, hyperorthokeratosis/hyperparakeratosis. These changes include leukoplakia, erythroplakia, nicotina stomatitis, smokeless tobacco keratosis, etc. 2 In some individuals these lesions may progress to cancer. Worldwide oral cancer ranges from the 3rd most common cause of death in developing countries to 8th most common cause in developing countries and there is evidence that the incidence and mortality are increasing. 3 The living cell is a seething mass of activity, which reflects dysfunction when affected by disease. In 1978, the WHO stated that the appearance of oral cancer is preceded by some other lesions in the epithelium, which may show cellular changes that point toward the possible subsequent development of malignancy. The individual cellular changes are referred to as atypia and the general disturbance in the epithelium is designated as dysplasia. 4 Oral epithelial dysplasia is defined as a lesion in which a part of the thickness of the epithelium is replaced by cells showing varying degrees of cellular atypia and maturational disturbances (Pindborg et al 1977) . Oral epithelial dysplasia is the histological marker of premalignancy and as such it is predictive of an increased rate of development of squamous cell carcinoma. 5 The key to better quality and time-span of survival will be, when the disease is detected at a premalignant stage. Thus, the aim of this study was to record the mucosal lesions associated with tobacco related habits and to assess their histopathological status.
METHODOLOGY
Seventy six patients with the clinical diagnosis of tobacco related lesions (Leukoplakia, Erythroplakia, Nicotina stomatitis, Tobacco pouch keratosis) were selected from the out patients attending the department of Oral medicine and Radiology over a period of one and a half year. Institutional ethical committee approval and an informed written consent from the parents were attained before taking up the study. The selected patients were questioned regarding their tobacco related habits which included the type, frequency and duration of tobacco usage. This was followed by recording case history and a detailed description of the clinical presentation of the lesion. All mucosal lesions were photographed in color using a Nikon camera with 80 mm macro lens following which an incisinal biopsy was made and the specimens were sent for histopathological evaluation. The histopathologic findings in each case were recorded under the following categories: (1) various combinations of hyperorthokeratosis, hyperparakeratosis and acanthosis without evidence of dysplasia (2) any combination with mild dysplasia (3) any combination with moderate dysplasia and/or (4) any combination with severe dysplasia/carcinoma in situ. The dysplastic changes were graded for each case as mild, moderate, severe according to the WHO collaborating reference center for oral precancerous lesions, 1978.
5 Two pathologists evaluated lesions individually (blindfolded of the other person's diagnosis) and when their diagnosis was not in complete agreement, the one with a diagnosis of a greater grade of dysplasia was considered. In the first part of the study, patients with tobacco lesions were categorized according to age, sex, habits and their histopathological status. In the second part, the epithelial dysplasia was correlated with the duration and frequency of tobacco usage and with the type of lesion present clinically.
RESULTS
The present study was done to record various mucosal lesions associated with tobacco usage in relation to age, sex, duration and frequency of habit and to evaluate their histopathologic findings. In the total sample size of seventy six patients, 59 (77.63%) were males and 17 (22.37%) were females with a mean age of 44.05 years (SD 11.85). Smoking associated lesions were seen more in males (96%) than in females (4%). Smokeless tobacco keratosis was 24.11 times significantly more in females compared to males with p < 0.001. In the total sample of 76 lesions, 28 (36.8%) were homogenous leukoplakia (Figs 1A and B), 9 (11.8%) were speckled leukoplakia (Figs 2A and B), one (1.3%) was erythroplakia, 9 (11.8%) were smoker's palate (Figs 3A and B) and 29 (38.1%) were smokeless tobacco keratosis (Figs 4A and B). Of the 76 lesions, 40 (52.6%) were located on the buccal mucosa and 16 (21.1%) on the commisures. The other sites affected in the decreasing order of frequency were palate (15.8%), labial mucosa (6.6%) and gingiva, alveolar ridge and tongue with a percentage of 1.3% each.
Smokeless tobacco keratosis showed the highest occurrence in the buccal mucosa (25 out of 29 cases) which shows 13.3 times more site prediliction (p < 0.001). Leukoplakia occurred predominantly in the buccal mucosa (15/37 cases) and commissural (14/37 cases) areas. Leukoplakia was 11.26 times significantly associated with commissural site (p < 0.001).
In the sample size of 76, 40 patients (57.9%) had smoking habit, 29 (38.2%) had a habit of smokeless tobacco and the remaining 3 (3.9%) patients had a combined habit of smoking and smokeless tobacco use (Fig. 5 ). In the smoking group, bidi was associated with more number of lesions when compared to cigarette smoking (p < 0.05, Binomial probability). In the smokeless tobacco category, the most common habit associated with the lesions was the use of betel quid with tobacco (15/29). The other smokeless habits associated with the lesions were gutkha (7/29), khaini (2/29) and tobacco powder (5/29).
Out of the total size, 29 lesions (38.2%) occurred within 10 years duration of habit; 26 lesions (34.2%) between 11 and 20 years while the remaining 21 lesions (27.6%) occurred with the habit duration greater than 20 years. Fifty-four lesions (71.1%) occurred with a frequency of 1 to 10 times of tobacco usage per day, fifteen lesions (19.7%) occurred with the frequency ranging between 11 and 20 times per day and another seven lesions (9.2%) with a frequency greater than 20 times per day.
All the cases were subjected to incisional biopsy and histopathological evaluation. Dysplastic changes were noticed in 50 cases (65.8%) and the remaining 26 cases (34.2%) did not show any signs of dysplasia. Out of the 50 cases which showed dysplastic changes, 27 (35.5%) were mild (Fig. 6A) , 17 (22.4%) were moderate (Fig. 6B ) and 6 (7.9%) were of severe form (Fig. 6C) (Fig. 7) . In the 50 cases with dysplasia, 28 cases were associated with the habit of smoking and the remaining 22 cases were associated with the habit of smokeless tobacco usage. Moderate to severe dysplasia is 1.83 times more likely to occur with smokeless tobacco usage when compared to smoked form (p = 0.239) (Graph 1).
Variation in the grades of dysplasia (moderate to severe) was evidently noticed in lesions associated with prolonged tobacco usage. Thus, the data obtained through this study revealed that patients with a duration of tobacco usage > 10 years were 2.17 times more likely to have moderate-severe There was one case of erythroplakia which showed severe dysplasia. In the 28 cases of homogenous leukoplakia, twelve (43%) showed no dysplasia; eleven (39%) showed mild dysplasia; five (18%) showed moderate dysplasia and none showed severe dysplasia. In the 9 cases of speckled leukoplakia, one (11.1%) showed no dysplasia; three (33.3%) showed mild dysplasia; two (22.2%) showed moderate dysplasia and three (33.3%) showed severe dysplasia. In the 9 cases of smoker's palate, four (44.4%) showed no dysplasia; four (44.4%) showed mild dysplasia; one (11.1%) showed moderate dysplasia and none showed severe dysplasia. In the 29 cases of smokeless tobacco keratosis, nine (31%) showed no dysplasia; nine (31.0%) showed mild dysplasia; nine (31.0%) showed moderate dysplasia and two (6.9%) showed severe dysplasia. Patient's with speckled leukoplakia were 10.7 times significantly more likely to have severe dysplasia (p = 0.020) (Graph 2).
DISCUSSION
Tobacco is the leading preventable cause of premature death worldwide. It is a major independent risk factor for the development of oral and pharyngeal cancer. Malignant transformation is a multistep process that should be approached from the histological aspect also and not merely from the clinical standpoint. 6 Thus, the present investigation was conducted for a clinicopathological evaluation of the various mucosal lesions associated with tobacco usage and to further assess any correlation between the duration and frequency of the habit, clinical appearance of the lesion and the grades of dysplasia, histopathologically.
With advancing age there is an increased tendency in the prevalence of precancerous lesions. The mean age of the total sample was 44.05 years (with a standard deviation of 11.85). This was consistent with the finding in similar studies conducted before.
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Smoking associated lesions were seen more in males (96%) than in females (4%). This study showed that smokeless tobacco keratosis is 24.11 times significantly more in females compared to males with p < 0.00, which led us to conclude that in this population group smokeless tobacco usage was predominant in females. This was in accordance with previous studies. 9 In this study, homogeneous leukoplakia was found to be 3.12 times more prevalent than nonhomogeneous leukoplakia. These results are comparable to those of previous studies, 6.05 vs 1.40%, 1.26 vs 0.21%. 10 Smokeless tobacco keratosis showed the highest occurrence in the buccal mucosa (25 in 29 cases) in this study. This could be attributed to the placement of the quid in the lower buccal sulcus. In the 37 cases with leukoplakia, 15 occurred in the buccal mucosa and 14 occurred in the commissural area. It was concluded that leukoplakia is 11.26 times significantly associated with commissural site (p < 0.001). This was consistent with the findings in other studies.
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Figs 4A and B: Smokeless tobacco keratosis in the left buccal mucosa, (B) smokeless tobacco keratosis in the lower labial mucosa and vestibule
Fig. 5: Habit distribution
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Tobacco is consumed in a variety of different ways, both in the smoked and smokeless forms. In this study 57.9% of patients with lesions had a smoking habit and 38.2% had habits associated with smokeless tobacco, and the remaining 3.9% patients had a combined habit of smoking and smokeless tobacco usage. In the smoking group, bidi was associated with more number of lesions when compared to cigarette smoking (p < 0.05, Binomial probability). This may be attributed to the type of tobacco used in manufacturing bidi as reported in a previous study wherein a meta-analysis of 12 case control studies reported an increased risk of bidi smoking for oral cancer. 12 Analysis of data from this study revealed that lesions with smokeless tobacco usage were seen to occur within a short duration when compared to the smoking habit. This was in accordance with previous studies. 13 The histopathological analysis of the lesions in this study showed a high percentage of dysplasias amounting to about 65.8% (50 out of 76 cases). In the 50 cases with dysplasia, 29 cases were associated with the habit of smoking and 21 cases were associated with the habit of smokeless tobacco usage.
An interesting finding seen in this study was that moderate to severe dysplasia is 1.83 times more likely to occur with smokeless tobacco usage when compared to smoked form (p = 0.239). There was a study conducted in the Indian population in 1980, which showed that leukoplakias associated with chewing habits showed a higher rate of malignant transformation when compared to those associated with the habit of smoking. 10 This was however in contradiction to results obtained in various studies done previously, which concluded that smokeless tobacco keratosis appears to show significant dysplastic changes less commonly than do other forms of clinical leukoplakia and erythroplakia. 14 There were various studies on smokeless tobacco keratosis which showed a low percentage of dysplasia histopathologically ranging from 0 to 18%. 13, 15 This variation between previous studies and the present study can be substantiated on the basis of type of smokeless tobacco used. The previous studies were mostly in the Western countries where smokeless tobacco usage is more in the form of snuff or loose tobacco powder, but in the present study conducted in a population of South India, betel quid with tobacco was the most prevalent habit. Quid is a substance or mixture of substances (in any manufactured or processed form) that is placed in the mouth, where it is sucked or actively chewed and thus remains in contact with the mucosa over an extended period. The major constituents of quid include Areca nut, slaked lime, betel leaf and tobacco. Recently in a study conducted in Kerala it was concluded that chewing betel quid without tobacco was an independent risk factor for oral precancers. 16 This adds weight age to the fact that the constituents of betel quid will act in synergism with tobacco and enhance its carcinogenic potential. A significant finding in this study was an increase in the moderate-severe dysplasia in the lesions associated with a tobacco habit of duration greater than 10 years and the frequency of intake greater than 10 times per day. Data obtained through this study revealed that patients with a duration of tobacco usage > 10 years are 2.17 times more likely to have moderate-severe dysplasia with p = 0.154. Moderate to severe dysplasia is also 6.36 times significantly more likely to occur in patients with tobacco usage at a frequency greater than 10 per day (p < 0.01). This finding is in accordance with other studies which also showed a similar dose-response relationship. 12, [17] [18] [19] In this study group of 76 patients with lesions, nine cases were speckled leukoplakia. In this nine cases, three (33.3%) showed severe dysplasia histopathologically. Thus, it was concluded that patient's with speckled leukoplakia are 10.7 times significantly more likely to have severe dysplasia with p = 0.020. Similar findings were seen in various other studies which revealed an increased risk for malignant transformation in cases of speckled leukoplakia. 17, 20 This could be attributed to the erosive component of the mucosa in this entity which leads to an enhanced action of the carcinogen due to a reduction in the mucosal barrier.
Significant numbers of dysplasia's especially the higher grades (moderate-severe) eventually transform into malignancy. 5, 21, 22 At the opposite end of the spectrum, mild epithelial dysplasia so seldom eventuates in carcinoma (less than 5% of cases) and is so similar to reactive epithelial change, that few pathologists consider it a serious threat or recommend complete removal of the associated clinical lesion. 22, 23 It is always assumed, however, that the more severe dysplasia's must have begun life as less severe lesions and that a certain proportion of mild dysplasia's will progress to a more severe stage. It is justifiable in our present state of knowledge to consider in general terms that the degree of dysplasia is linked to the degree of probability of the development of malignancy. In any event it is a safe rule to advice the complete removal, wherever possible of all lesions showing evidence of dysplasia.
We do agree that advances in the utilization of new immune histochemical markers, molecular biology techniques and genomic investigations represent a considerable research field and an immense hope of improvement in early detection of malignancy and premalignancy. 24 Application of these techniques is presently reserved to highly specialized laboratories and referral centers, and not available in the daily practice of most histopathologic laboratories. We hope that in the future a possible application of such techniques in routine work will contribute to early diagnosis and prompt treatment.
CONCLUSION
The key to better quality and length of survival is more effective detection of disease at an early stage/when the lesion is small. Today the future is relatively optimistic for patients whose disease is identified early. This highlights the important role of oral physicians in detecting oral mucosal lesions and screening their patients who fall into the known risk group for oral cancer and precancers, on a regular basis. The study also reaffirms the importance of public education, stressing the risk factors for oral cancer and precancers and the necessity of counseling patients with such lesions.
